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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization. 

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www​.iso​.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www​.iso​.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www​.iso​
.org/iso/foreword​.html.

This document was prepared by Technical Committee ISO/TC 130, Graphic technology.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www​.iso​.org/members​.html.
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Introduction

The energy requirement of digital production printing devices varies considerably across technologies, 
output formats, and productivity and quality expectations. Run length influences the overall energy 
usage, so the energy consumption of devices used for relatively short run lengths is accompanied by the 
relatively high amounts of transitional energy, including surge power, required to complete the print 
run. Operating transitions contribute to the overall energy profile throughout the course of operations, 
with frequent interventions between production printing modes.

As a proportion of the overall energy requirement for short run length jobs, transitional energy, 
including the surge energy, and waiting energy, including preparatory maintenance, will be substantial. 
This means that in order for the graphics industry to have accurate energy consumption data, 
directions are required to assist stakeholders in making accurate calculations for digital production 
printing devices, whose modes, other than production printing mode, play a significant role in the 
comprehensive energy consumption. This includes digital printing machines used to produce sign and 
display work, commemorative prints, photo books and similar high-value, on-demand print in narrow 
and wide formats.

This document provides directions for measuring any format of digital production press, whose modes, 
other than production printing mode, play a significant role in the comprehensive energy consumption.

This document can be used to compare the energy efficiency figures for different machine set ups: best-
quality (slowest), highest-productivity (fastest) or other alternative combinations.

Application of this document provides the energy efficiency figures that correspond to the energy 
consumption for a digital printing device. These values can be used to inform the individual production 
scenarios covering different shifts, printing materials and other factors typical of the graphic arts.

Energy usage is generally estimated according to the connected load of a machine. The connected load 
is the machine’s potential maximum power consumption. But calculated values do not necessarily 
reflect the machine’s energy consumption. Actual energy consumption often differs significantly from 
estimated values. Power consumption data across devices can therefore not be accurately compared, 
since the calculations are unlikely to have followed a common framework that takes into account the 
influence of peripheral equipment such as IR or UV dryers. Nor can they accommodate differences in 
measurement cycles.

The universal availability of verifiable energy consumption data will enable print machinery buyers, 
printers and their customers to assess the power consumption of machines. However, the user of this 
document should understand that the effectiveness of power does not determine acceptable quality 
levels for the output that customers may require or expect. Power consumption is an important part of 
all the output requirements and quality expectation. This data can be used in life cycle analyses (LCA) 
and to calculate the carbon footprint of a printing system and of printed matter. Energy efficiency can 
be reported in various ways, such as the number of prints printed per kWh. This information can be 
used to:

—	 provide data for the LCA of a printing device;

—	 assess the power consumption and energy efficiency of digital printing production machines and 
peripheral devices;

—	 estimate operating costs for investment planning;

—	 benchmark the energy efficiency of digital production presses;

—	 calculate the CO2 footprint of printed matter;

—	 encourage the energy efficiency improvements of digital printing devices over time;

—	 provide data to enable companies to claim environmental subsidies;

—	 provide data for carbon offsetting purposes.
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This document defines how to calculate the electrical energy requirements and therefore the energy 
efficiency of digital printing devices.

This document can be used to determine the energy efficiency of any format of digital production press, 
whose modes, other than production printing mode, play a significant role in the comprehensive energy 
consumption.

Care should be taken when comparing the results obtained from this document that the devices being 
compared were set up to produce the same print quality using comparable types of printing technology, 
process and device configurations.
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INTERNATIONAL STANDARD� ISO 21632:2018(E)

Graphic technology — Determination of the energy 
consumption of digital printing devices including 
transitional and related modes

1	 Scope

This document provides directions for measuring and calculating the electricity consumption of any 
format of digital production press, whose modes, other than production printing mode, play a significant 
role in the comprehensive energy consumption. It excludes digital presses designed to print substrates 
other than paper or plastic and conventional printing presses fitted with digital inkjet printing heads.

It can be used to compare the energy efficiency figures for different machine combinations: best-quality 
(slowest), highest-productivity (fastest) or other alternative combinations.

2	 Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.

IEC 60204-1, Safety of machinery — Electrical equipment of machines — Part 1: General requirements

3	 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

—	 ISO Online browsing platform: available at https:​//www​.iso​.org/obp

—	 IEC Electropedia: available at http:​//www​.electropedia​.org/

3.1
digital printing machine
digital printing device
digital press
machine used in commercial/industrial applications where the printing image is produced in the machine 
from data stored in digital form and transferred to the substrate without the use of a printing plate

[SOURCE: ISO  12643‑2:2010, 3.9, modified — “digital printing device” and “digital press” have been 
added to the term.]

3.2
electrical energy
E
electricity converted to other forms of energy (power, light, heat) for the operation of machines and 
devices

Note 1 to entry: Electricity generated in this way is calculated using the following formula:

E u t i t dt
t

t

= ×∫ ( ) ( )
1

2

where u(t) and i(t) are the instantaneous values of voltage and current.
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